Structures of Labeled Nucleotides
The Cy3-labeled nucleotides were purchased from Jena Bioscience (Jena, Germany). Their structures are given below.
Cy3-dATP

Cy3-dGTP
Cy3-dCTP
Cy3-dUTP + + + + Figure S1 . Chemical structures of Cy3-labeled dNTPs. The linker is shown in green while the Cy3 dye is shown in red.
Kinetics Model and Derivation of Equations
The parallel competitive reactions in the incorporation of native and labeled nucleotides are as shown in Figure 1 of the main text:
PolDNA n dNTP F PolDNA (n+1)F + PP i k 2F
PolDNA n dNTP N PolDNA (n+1)N + PP i k 2N Two assumptions are made in the derivation of the equations: (1) the intermediate complexes do not accumulate, so steady-state approximation can be applied to the complexes; 2) the labeled and native nucleotides are in vast excess to the primed DNA template, so that the concentration of the nucleotides remains largely constant in the reactions. The detailed steps in the derivation of the equations are provided below. 1). Steady-state approximation is applied to the intermediate complexes:
By substituting the terms containing the rate constants with the familiar Michaelis constant (K M ), the above equations are reduced to:
2). Using the relations given by Equations 1 and 2, the rates of formation of the singe-base extension products can be expressed as: ( 1)
( 1)
4). By balancing the total concentration of all polymerase complexes and using Equations 1, 2 and 5, the concentration of [PolDNA n ] can be obtained:
, and integrating the resultant equation.
If x is used to represent the right side of the above equation, 
.
The above equation can be expressed as: The pre-factor a and exponent b in Equation 7can be expressed in terms of r and [dNTP Total ]: 
